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ments usually can be ignored. For this reason, magnetic sur-
veys are principally useful for oil prospecting by giving indica-
tions of the depth and form of the basement surface. Since
many geologic deformations or structures that form traps for
oil accumulation are underlain by basement uplifts, the detection
of such uplifts is useful. Also, even a rough estimate of base-
ment depths may be very valuable for giving an indication of
the available thickness of sedimentary section in which oil
accumulations may occur.
In some areas uncertainty is added to magnetic interpretation
by surface disturbances. Small, local concentrations of mag-
netic material, which would cause no measurable anomaly if
buried a few hundred feet, may cause local magnetic disturbances
which interfere with accurate magnetic work. Such effects are
usually noticeable as a general roughness of the magnetic map,
for they give differences between near-by stations that are too
large or too irregular to be ascribed reasonably to the basement
surface. Naturally surface disturbances are more noticeable
when stations are close together and may not be evident at all
in a survey of widely spaced stations. They are particularly
troublesome in glaciated areas. About the only treatment is to
make an excess number of stations and use a system of averaging
with the hope that the average values will be reasonably typical
of the desired magnetic effects from deep below the surface.
THE   RELATION   BETWEEN   MAGNETIC   AND   GRAVITATIONAL
EFFECTS
In connection with the calculation of magnetic effects from
bodies of regular form, it is of interest to note the general rela-
tion between magnetic and gravitational effects from bodies of
similar geometric form and position.
Just as the gravitational force in a given direction is the
derivative of the gravitational potential in that direction (page
65), the magnetic force in a given direction is the derivative of
the magnetic potential in that direction. Poisson has shown
that there is a simple relation between the gravitational and
magnetic potentials for an important special case.
Let U be the gravitational potential due to the mass of a body
with uniform density cr. If this same body is polarized uniformly
in a direction i with an intensity of magnetization /, and if W is